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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the semiconductor pressure sensor which carries 

a piezoresistive element and an amplifying circuit in a silicon semiconductor substrate. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of a semiconductor pressure sensor, there are some which are 
indicated by JP,2-240971,A and JP,2-224277,A. Drawing 4 is N+ to 1st n type silicon substrate 1 (only henceforth a 
substrate) of (100), as it is the process cross section of the manufacture method of the semiconductor pressure sensor of the 
1st conventional example and is first shown in drawing 4 (a). A buried layer 3 and P+ The P type epitaxial layer 7 is grown up 
after formation in a buried layer 5, respectively, and an oxide film 9 is formed in the front face. 

[0003] Next, as shown in drawing 4 (b), 2nd n type silicon substrate 1 1 in which the oxide film 19 was formed on the front 
face of the aforementioned substrate 1 is joined to the temperature of 800 degrees C - 1 100 degrees C by the well-known 
wafer direct conjugation method, as oxide films 9 and 19 touch. 

[0004] Then, as shown in drawing 4 (c), the 1st substrate 1 is ground, after adjusting to predetermined thickness, surface 
finish is carried out and the crystal face equivalent to the original substrate is obtained. The active elements 23, such as a 
bipolar transistor which constitutes the isolation layer 20, then a piezoresistive element 21 and an amplifying circuit after this, 
are formed. 

[0005] Furthermore, silicon etching is performed at the rear face of 2nd n type substrate 1 1 by using oxide films 9 and 19 as a 
stopper, and a diaphragm 50 is formed in it. 

[0006] Next, the process cross section of drawing 5 explains the 2nd conventional example. As a procedure shows drawing 5 
(a) unlike the above-mentioned 1st conventional example, it joins to n type substrate 102 directly through an oxide film 103 
and the P type substrate 1 0 1 is shown in drawing 5 (b) after grinding the P type substrate 1 0 1 , this 2nd conventional example 
forms the embedded diffusion layer 104, and grows n type epitaxial layer 105. Since future processes are the same as the 
aforementioned 1st conventional example, duplication explanation is avoided. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to use an oxide film as an etching stopper at the time of diaphragm 
formation, while there is the feature that the controllability of etching is excellent, by any manufacture method of the 
conventional example described above, there is a problem which are enumerated below. 

[0008] (1) In the 1st . conventional example, after joining a wafer directly, in order to grind, the position of the buried layer 
formed before joining becomes unknown, and there is serious trouble for the alignment of a subsequent MASUKUBA turn. 
Moreover, an epitaxial layer must be formed before junction and a process becomes long. 

[0009] (2) Although a buried layer is formed in the polished surface after joining a wafer directly in the 2nd . conventional 
example, and there is no trouble in subsequent mask alignment, it must grow epitaxially, where wafer junction is carried out, 
and it is easy to receive stress under the elevated temperature at the time of epitaxial growth, and the influence of prolonged 
heat treatment, and a process also becomes long. 

[0010] This invention becomes indefinite [ the position of a buried layer ] among the troubles which the aforementioned 
conventional technology has, the trouble of alignment becoming impossible, and in order to grow up an epitaxial layer, it 
tends to be influenced of thermal stress, and it offers the manufacture method of the semiconductor pressure sensor solved 
about the trouble said that a process also becomes long. 
[0011] 

[Means for Solving the Problem] In order that this invention may solve the aforementioned trouble, while preparing the 1st 
doubling mark in the 1st semiconductor substrate rear face in the manufacture method of a semiconductor pressure sensor The 
process which positions by the surface whole region of the 1st semiconductor substrate, or 1st doubling mark, forms a P type 
diffusion layer alternatively, and continues and forms an N type diffusion layer alternatively similarly, After positioning the 
2nd semiconductor substrate by the 1st doubling mark on lamination and the semiconductor substrate of the lamination **** 2 
through an insulator layer to the 1st semiconductor substrate and forming the 2nd doubling mark The process which grinds the 
1st semiconductor substrate from a rear face to predetermined thickness, and removes it, and carries out polish finishing, The 
process which positions to the 1st semiconductor substrate side after polish by the 2nd doubling mark, and forms a 
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piezoresistive element and each active element of a transistor in it, It positions by the 2nd doubling mark, anisotropic etching 

of silicon is performed alternatively, and the process which forms a diaphragm is introduced. 

[0012] 

[Function] Since the above processes were introduced, after according to this invention preparing the 1st doubling mark in the 
rear face of the 1st semiconductor substrate and forming a P type diffusion layer in the front face of the 1st semiconductor 
substrate in the manufacture method of a semiconductor pressure sensor, it is N+ on the basis of the 1st doubling mark 
succeedingly. A buried layer is formed alternatively. 

[0013] Subsequently, after carrying out alignment of the 2nd semiconductor substrate to the 1st doubling mark criteria on the 
semiconductor substrate of lamination **** 2 of lamination **** and forming the 2nd doubling mark in the front face of the 
1st semiconductor substrate, the 1st semiconductor substrate is ground and removed from a rear face to predetermined 
thickness. By carrying out alignment to the ground field on the basis of the 2nd doubling mark By forming a piezoresistive 
element and each active element of a transistor P - Or P+ And N+ The position of a type diffusion layer can recognize the 
position easily using the 2nd doubling mark, and it can act so that it may stop needing epitaxial growth and the influence of 
thermal stress may be reduced, therefore it can remove the aforementioned trouble. 
[0014] 

[Example] Hereafter, the example of the manufacture method of the semiconductor pressure sensor of this invention is 
explained based on a drawing. Drawing 1 (a) or drawing 1 (c) is the process cross section of the 1 st step of the one example, 
and as first shown in drawing 1 (a), it forms the thin oxide film 202 with a thickness of about 1000A in both sides of the 1st 
semiconductor substrate 201. As this 1st semiconductor substrate 201, specific resistance 5 ohm-cm and a double-sided 
mirror wafer with a thickness of about 300 micrometers are used with n (100) type. 

[0015] Next, the 1st doubling mark 204 is formed in the oxide film 203 of the rear face of the 1st semiconductor substrate 201 
using well-known photoetching technology. 

[0016] Next, as shown in drawing 1 (b), it lets an oxide film 203 pass all over the front face of the 1st semiconductor substrate 
201, and they are a well-known ion implantation method, for example, 40KeV, and 5x1012 ions/cm2. It is P by pouring in 
and annealing B on conditions. - A diffusion layer 205 is formed. 

[0017] Next, with well-known HOTORISO technology, alignment is performed on the basis of the 1st doubling mark 204 on 
the back, a resist pattern (not shown) is formed, and it is As with ion-implantation to a mask about this resist pattern 
100KeV(s) and 5x1014 ions/cm2 It is N+ by pouring in and annealing on conditions. A buried layer 206 is formed. In order 
to perform surface alignment to the doubling mark of this rear face, it is easily possible at commercial double-sided 
ARANAIZA. 

[0018] Next, as shown in drawing 1 (c), the 2nd semiconductor substrate 208 which formed the thin oxide film 207 with a 
thickness of about 300A in both sides beforehand is heated at the temperature of about 1000 degrees C by the direct 
conjugation method etc., and it lamination and really changes to the front face of the semiconductor substrate 201 of the 
above 1st. The sign X in drawing 1 (c) shows a lamination side. 

[0019] Although this 2nd semiconductor substrate 208 uses a double-sided mirror wafer with a thickness of about 300 
micrometers like the 1st semiconductor substrate 201, the purpose of use may be to form the 1st base material and diaphragm 
of the semiconductor substrate 201, and P type or N type is sufficient as it. 

[0020] Next, alignment is performed on the basis of the 1st doubling mark 51 prepared in the oxide film 207 of the front face 
of the semiconductor substrate 208 of lamination **** 2 at the 1st semiconductor substrate 201, and the 2nd doubling mark 
209 is formed. Thereby, the function of the 1st doubling mark 204 is imprinted by the 2nd doubling mark 209. 
[0021] Next, it is ****** by going into the process of the 2nd step of this invention shown in drawing 2 (a) or drawing 2 (c), 
and grinding to the position which shows the 1st semiconductor substrate 201 by line Al-Al in drawing 1 (c), as first shown 
in drawing 2 (a). This polish and surface finish can be performed by the same method as manufacture of a 
single-crystal-silicon substrate, and a single crystal side with the same crystallinity as the usual silicon substrate can be 
acquired. 

[0022] Since the thickness of the 1st semiconductor substrate 201 left behind after the above-mentioned polish uses it for the 
diaphragm side of a pressure sensor, and formation of an amplifying circuit, it makes it into the thickness of about 1 5-30 
micrometers. Moreover, since oxide films 203 and 207 are completely unified after lamination, an interface disappears, and as 
shown in drawing 2 (a), it is expressed as an oxide film 210. 

[0023] Next, in order to separate each element field on the field of the 1st semiconductor substrate 201 first after newly 

forming an oxide film 21 1 in the 1st semiconductor substrate 201 and the 2nd semiconductor substrate 208 as shown in 

drawing 2 (b), the isolation layer 212 is alternatively formed so that the P diffusion layer 205 may be reached. 

[0024] Then, active regions, such as the piezoresistance diffusion layer 213 and the base layer 214 for bipolar transistors, the 

emitter layer 215, and the collector extraction layer 216, are formed, and element formation is completed. 

[0025] Next, as shown in drawing 2 (c), a nitride 2 1 8 is generated by CVD after forming the electrode wiring 2 1 7 for 

connecting each element to each field of the 1st semiconductor substrate 201 and the 2nd semiconductor substrate 208, and 

the nitride 218 by the side of the 2nd semiconductor substrate 208 is removed alternatively. 

[0026] While ********** j n g the oxide film 211 which exposed this nitride 218 to the mask, a one chip type semiconductor 
pressure sensor is completed by performing anisotropic etching until it stops the silicon of the 2nd semiconductor substrate 
208 by the oxide film 211 with the alkali etching liquid which makes KOH a principal component continuously. 
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[0027] In addition, although the P type impurity was poured in with ion-implantation all over the 1st semiconductor substrate 
201 in the above-mentioned example in order to form P diffusion layer, as shown in drawing 3 , a P type impurity can be 
introduced alternatively, the P buried layer 219 can be formed, and an isolation diffusion can also be performed from the 
upper part. It cannot be overemphasized that the time of an isolation diffusion can be shortened bv this 
[0028] 

[Effect of the Invention] As mentioned above, as explained in detail, according to the manufacture method of this invention, 
the 1st doubling mark is prepared in the rear face of the 1st semiconductor substrate. After carrying out alignment by this 1st 
doubling mark and forming alternatively P or P, and N diffusion layer, the 2nd semiconductor substrate on the front face of 
the 1st semiconductor substrate with ********** since the 2nd doubling mark is imprinted on the basis of the 1st doubling 
mark on the front face of the 2nd semiconductor substrate and the 1st semiconductor substrate was ground from a rear face to 
predetermined thickness after that Since the position of P or P, and N diffusion layer can recognize the position easily using 
the 2nd doubling mark and moreover does not need growth of an epitaxial layer, the influence of thermal stress can be 
reduced and a process can also be made simple. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The process cross section of the 1st step of one example of the manufacture method of the semiconductor 
pressure sensor of this invention. 

[Drawing 2] The process cross section of the 2nd step of an example same as the above. 
[Drawing 31 The cross section for explaining the 2nd example of this invention. 

[Drawing 41 The process cross section of the manufacture method of the conventional semiconductor pressure sensor, 
[Drawing 51 The process cross section of the manufacture method of another conventional semiconductor pressure sensor. 
[Description of Notations] 

201 1st Semiconductor Substrate 

202 Oxide Film 

203 Oxide Film 

204 1st Doubling Mark 

205 P - Diffusion Layer 

206 N+ Buried Layer 

207 Oxide Film 

208 2nd Semiconductor Substrate 

209 2nd Doubling Mark 

210 Oxide Film 

211 Oxide Film 

212 Isolation Layer 

213 Piezoresistance Diffusion Layer 

214 Base Layer 

215 Emitter Layer 

216 Collector Extraction Layer 

217 Electrode Wiring 

218 Nitride 

219 P+ Buried Layer 
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